Effects of hyperthermia and nicotinamide on DNA repair synthesis, ADP-ribosyl transferase activity, NAD+ and ATP pools, and cytotoxicity in gamma-irradiated human mononuclear leukocytes.
Effects of hyperthermia and nicotinamide on ADP-ribosyl transferase activity (ADPRT), unscheduled DNA synthesis (UDS), NAD+- and ATP-pools and cytotoxicity were investigated in gamma-irradiated human mononuclear leukocytes. A significant decrease in radiation-induced UDS after heat treatment for 45 min was found. Nicotinamide increased the UDS levels in irradiated cells, but no effect of hyperthermia on these increased UDS values was observed. In the presence of 2 mM nicotinamide radiation-induced ADPRT activity was reduced to about 50 per cent. However, hyperthermia for 45 min was found to have no effect on the enzyme activity for temperatures below 46 degrees C. Nicotinamide increased the NAD+ pool in unirradiated cells. Damaging the cells with gamma-radiation leads to a severe depletion of the NAD+ pool. The NAD+ pool is restored, however, if the cells repair for 5 h at 37 degrees C. When radiation-damaged cells were treated with hyperthermia, exogenously supplied nicotinamide could not be converted to NAD+ in sufficient amounts to prevent NAD+ depletion. These data indicate that the radiosensitizing effect of heat and nicotinamide could both be explained by effects on the enzyme ADPRT, i.e. nicotinamide by directly blocking the enzyme and hyperthermia by limiting the co-substrate (NAD+).